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Analysis of antibiotic resistanc of Nersseria gonorrhoeae isolates from Chengdu in 2018
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Abstract Objective To investigate the antibiotic resistance of Neisseria gonorrhoeae (NG) to five antibiotics
and the prevalence of penicillinase-producing NG (PPNG) and tetracycline-resistant NG (TRNG) in Chengdu.
Methods Minimum inhibitory concentrations (MIC) of five antibiotics were determined using the agar dilution
method, and pB-lactamase was analyzed by the paper acidimetric method. Results A total of 112 NG isolates
were examined. There were 58 PPNG (51.79%) and 31 TRNG (27.68%) demonstrated respectively. The resistant
rates to penicillin and azithromycin were 76.79% and 25.00% respectively. All strains were found to be resistant
to ciprofloxacin. One spectinomycin resistant strain was detected. No ceftriaxone resistant strains were found.
Multidrug resistant rate was 36.61%(41/112). The resistant rate of 24 strains were high to ciprofloxacin, penicillin, and
tetracycline at the same time, while the resistant rate of one strain was low to ciprofloxacin, penicillin, tetracycline,
azithromycin, and spectinomycin at the same time. Conclusion It is important to strengthen the NG surveillance of
antimicrobial resistance, and ceftriaxone and spectinomycin are the first-choice drug for treatment of NG in Chengdu.

Key words Neisseria gonorrhoeae; Antibiotics; Drug monitoring

WP L B 2 2 G A PR AE T AR LSRRG R RS2 o R T 4% A T R AT

MRVERYEEOR, & B a4 ERECHE WA SRR R4,
TR, W KR 2 B s, 20084FHH 5 A A
#{(World Health Organization, WHO)fi i1, 4EKEEAE
BRI G BB 2N 1.06144, 754 ERAH H 1A% 1R

Wis HEA: 2019-05-08

20174 1 (B 5 i 15 0 191 £ 138855451, FEFRIE FR &4
VT8 AL G A AR B B B S0, R TE
I v (EBEHIV R AL 7, 7™ 8 B AR A
FTA LA BT AR MM R ARG 4 5

fEEEN: PA 2, &, AET19865F, EEHIN, 3 EHEF 7 oA R MR, E-mail: caihuiluo@]163.com



.628.

201 84F AR DM 28 B T R ST AE R RS Rt DA 2%

R, IR 22 R B 2 AR 28 TN 2P, R
B0, InE TSRV ST MO IR, MRS B
BRYT, TS| E IR ACRE, B R AR A
TEIER o IR 2% TR R PR JBS G1 0 J i 2 1 DTS T L 3
X R NBEIANFAAE— B 22 R, T R AR DX b 2%
B BT 29 15 D0 SCRAT R R R AR DGR IR T
T3 SR 58 B P 4% o 5 e ) T SRR R A, IR
H520184F 11 20K 73 4% B W IO 25 1 L e A 1
1 MRS E%
1.1 A
111 HHRIE

120K 0975 23 358 B R U T 20 1 84 DY )1 48 N R e
B 5993 Vo It 72 BT 1102 S5 1l R 2B BELTE 43 WA ) R
SEAR, SERRAELE RIE F N 3~4emib, ZotEbR
AHLE BN I~2emil, R Tk,
ARG IR24~48n G & 2 0u 0, WKL Al
filg Ko R B IR S e, e RE Y, -80°C
UKFERAT %
112 BEEEEHHE

B2 IR I RR 3 4 B R B D & TR PR Bk
113 EEK

FrAEFERWHO C. WHO G. WHO P. WHO
K. WHO J35) b o 5 T 005 428 i) A O P 4 ) oo
fefit.
1.14 HEHY

HEER. WAVE. KUER. Ltndhfa. B
A R AU R 6 Fh i A 2 25K 25 el v [ T 4%
il T g ) RO R AR
1.1.5 st

GCHEABE FE I NN 2% I 21 2% AR A1 %4 K
I
12 7
121 EHRAUAE R BREAINZE

K FH WHO P K X b 25 255 B i 24 ths U 418 7 41 75
{14 35 JIE R RE V2 I 3 d /N TR A % (minimal inhibitory
concentration, MIC)!0, 1 B8 2454 FH i 24 1Y 2% v
WO R RE A, B RRRE L — RVNRE AR W)
B o KIS P AR A bR E AR e fEGCRE 7R AL A%
2%, FH16~18h ¥ fif B V& il il 1.5x 10°CFU/mL
PR B, FH 22 Sk mUEE P ASORE X380 T R R A 7 T R
() B B TR A T R PUE 2B P, B F35°C,
5% CO Br IR RE 722405 WA S5 1, LAMRIR A A
AR B EYIRE NIZZAFIMIC, 80 H it

25 FIMIC  FIMIC, otk R 56 2 b b A T Ak
PR, 4% WHOHMEFE 19 b 1 1 I 24 P U 00
HER: <0.06mg/LANFUK, 0.12~1mg/L A
B, Z2mg/LAM 4y BN E: <0.06mg/L N
&, 0.12~0.5mg/L AN FEHUK, =1mg/LAit2;
KM ZR: <32mg/L UK, 64mg/LJyH FE UK,
=128mg/L A %j; BlardaR: <0.25mg/LABUK,
0.5mg/L AT EERUKR, =1mg/LATMZ; Skiiif.
<0.25 mg/LANBUK, B ICH 25 PR AR E -

122 PPNGIll &

KRR RED. HENTBREERBIEATE
RWMPEAC L, 35°CHEE 30mina WA L AR 1E,
72 A B- PR T G 110 9k 3 2 8 T 1 B AR L X AR
123 TRNGIllE

KR BRI, MDY ZHEMIC=16mg/LE H)
5E NTRNGRH HE#k -

2 SR
21 MICH E &%

MF 20078, TR2ZBRE R Z RS, HHERM
ZiHk861(76.79%), MICYEH0.125~8mg/L, MIC,,
FIMIC, R L i 24 B A s 112 % 585 1 X 3R 7
B4R 25(100%), MIC{EH2~16mg/L, MIC,,
AIMIC, ¥4 30 e i i it 24 4 ] 25 B 3R 1Y 245 1R 28
#(25.00%), MIC3ii[0.0312~4mg/L, MIC, {EH
YL, (AMIC, I 25 hm e KOO 5 R i
iR 1KR(0.89%), BUBKR111#k(99.11%), MICTE HE
4~128mg/L, MIC, FIMIC, ¥I/EHURIEH: AR It
Sk RA B AR, SRR 108K (8.93%), BUE KR 1024k
(91.07%), MICYE [0.0078~0.5mg/L, MIC, FIMIC,,
B URSE
2.2 PPNG. TRNG & £

112 Wk K97 2% 385 181 PP ARG HE S 8 T Ak 72 B - P T M
B, 151.79%, 31EKRBURLS T i BT DY 36 22 0 43
B, 1527.68%. FEMHE2.

23 ZEMHAM

RIFR, TI2BRIME = B IR o stk p, £
HIY254186(36.61%), AR 3Fh471 4L R 245,
STV R BB R A IR K A i i 24524 8k L
(21.43%) 5, XTIRAI R VIR ] 45 55 % [H
I TR 24 124K EL A3 (10.71%) A%, RN k4 Ah AR =GR
WP E . FHFEE. VUM R A5 ) 245 1R ER B
Ok (8.04%), 5 1HK(0.89%)IkER B [F] i %ot SR i 26 2
AWV E. FEFR. UHER. MEERMAUER)



R E AR R A £ 20204F6 H 554585 5561

.629.

R MU F 28K 2% B 1 FIMIC 73 A6/ (mg/L)

Tab.1 MIC distribution of six antibiotics to 112 NG isolates/(mg/L)
it WRER T (IMIC /i
128 64 32 16 8 4 2 1 0.5 025  0.125 0.0625 0.0312 0.0156 0.0078
HEHR 0 0 0 0 59 20 22 3 0 1 0 0 0 0
WESS - - - 31 81
KR E 0 0 0 92 12 5 3 0 0 0 0 0 0 0 0
Bl 7585 3% 0 0 0 0 0 6 10 12 48 18 12 3 3 0 0
KMER 1 0 5 98 5 3 0 0 0 0 0 0 0 0 0
AL 0 0 0 0 0 0 0 0 10 1 9 29 30 22 11
e 7 AREARKH
2 6P HUARFO LBk 4% B T (A B B i
Tab. 2 Antimicrobials activity of six antibiotics to 112 NG isolates
%51 BUSHR/(n, %) HIRR/(n, %) T Z5ERn, %) MIC,/(mg/L)  MICy,/(mg/L) MICH H/(mg/L) Pl():f,f?%/ Tf((}f%%/
HER 0 26(23.21) 86(76.79) 4 8 0.125~8 58(51.79)
UWEZS-N 31(27.68)
AN 0 0 112(100) 16 16 2-16
Ri 5 55 2% 36(32.14) 48(42.86) 28(25.00) 0.5 2 0.0312-4
K= 111(99.11) 0 1(0.89) 16 16 4-128
DRITHEVS 102(91.07) 10(8.93) 0 0.025 0.125 0.0078-0.5
e 7 AREARH
W3 TI2BRIRI 23 BE B 1N 2 25 [R(%)] WRBRE, B IR RER 7 1, LRI
Tab.3 Multidrug resistance to 112 NG isolates [1(%)] BT R YE T7 5 1 9 g ti-12.14-161 - A 75 96K 1R M
e i3 LA ST B
PRI R A R 2421.43) 72201 845 i #06 Hh [X 993 2% 55 141 i 24 ol o
PR T BOOSH e R T 25 % FIPPNG . TRNG: th %4 By
BN RRITS S R s 12(10.71) 26,790 e %, HEEM A
SR B B2 PR B N 2 9(2.04) 9%~ S51.79%M27.68%, 7 &= INMIC, HIMIC,,
A B E U R E R N E R 1(0.89) Y e I 25 bR . T12PR R 23 B X A Vb 2 4
% Eiif 2 41(36.61) HRIR 25, MIC, FIMIC, B 355t ize i i 25 bt . 3R
PIVD B i 24 2.(100%) K = 7K i 25(MIC = 16mg/L)
M 245 - L5 P H A — S X A0 0TS, A M0, TP )
24 BHEERIEH Hiy X201, B RUFIYL T AR R IE — 8. P& 8 R 2

12l dEE, URmmEtEsEAE, BL
B N10.2:1, SBONDUR, FE AR R BEEPLE
21~50% 921 (82.14%), 18~20% F151~70% 4E#4 B
3 T(6.25%) AT 1340(11.61%), Gk I 4 3= %
ERTEARE (97.32%), Ko B3 FUF o bl st
(91.96%), WIRAFAIER 55 73 W(100%), 2 HUE
HHIRAEAE3~7d(84.82%), A31HIEHEIANH WML
FHIE PR 2
3 g

ORI 2% 585 TR NS AR R IR 24 PR ARG L X 4
BRI (1 7 6 A B LR I B R A N AR R TR
A 32 E R PG HEF I T 0 Sk i i b s B it 24 1

RIAWBERGTHE L1, S HERE VR NI PR V6 T o
) — 2254, ERZIELGW) XA iz st ] T e
PTG« YD IRAR B B SR AR IR e, i HoAE
PR _ BT Z R, S B0 R B E XA E RN
R AR ALK T T 247 11 808 18 i34, 201 84 A< 1l [X ik
T 2% 55 TR NS ) 33 5 3R AT 25 % 925%,  MIC fE
YuHE, (HMIC, i i 24 b5 v o

F Rl Sk 781 g AR 72 4 BROK 22 B S A0 3 XV 7 b
T3 B IR 25, A N A 1 X R A B
AR 2% 288 TR SR A R TR 24, MIC, RIMIC, 1]
TERURTEH, HEEN8.93%, KT 2B FHKF,
I BE 55 2 AR OR AL DR 5 B0 1108 9093 2% 288 T i 245 1



.630.

201 84F AR Hb [X itk 43 B

FXS AR RS R DA%

M 0 F EE AL, R R T 24 2 R R i e R I K R
u. REMAHX. HEEREERE. )i, T
by DS H S 7 R (0 BT R S27), ERT AR 8 s 0
T 2% 3 TR0 Sk RS IR OB, B I R BT 24 7R Pk
AL, 7 Lk T Sk 7 th A2 B R 1) 38 R URAT - KL%
RGBT RIR A, 1EIRTT I —22y
Y, HARRRNN, 2athar, Rl vl 75kl
A BRI FEARWRMEI A, BRI
R KIMIC MMIC, SIfE UL, (HAERIL T 18k
IR IR BT U B 2T 24, L [ A b X R A
i KT 25 (B RS, L 2 4R8I R VR 9T R W
(R 451132, b 7 12 50 I PR [ A AR AR OG0 1) g v ¢
B, LENGPR RV 24, n s RO 8% 3R 1 24 1
W, 157 1k DU R T 24 A AR 1) R SR R R IAAT
XFREE G BRI, 1124 58 B9
B, LR SR E Y, Ko BE LG R
W), FESEHEHERCRTE ST LA
s N95% UL E i B v I e 45 W B O HEJR TR
HMEA R AE R IR SRR, 17 L1 B G IR 2 AN B
2, FRRSAITSAERITES, KiElsEEE
AIEORE SR I2H ¢, B Bon B Pl E 5 A&+
1E21~504 (82.14%), 5 HAdARIE b 2 3 25
FEH A — 339,
IRIEWHOM E , I i 25 I 24 28 KT
5%, ZAARAEAE LS, A2 %G T10%
i, RO Bk, HER. R R AR
B3R OIS BT A Hh DX T o, Sk T RS A K
B 2 AT VE AR X VG T7 W [ — 26 245 . AR Hh X
TR S0 5 X B % 28 B T 24 I B, IXORE AN R

A R B 0 7 R P 24 R DR BRI 3 IO T

SN e B 2% 5 T (i 2532 4k, DARIT LR iR 245 4k 1)
T PAT s T HS SRR S, W T
iR A L DX 2% SE5 T F A% R R R, AT B R O
JEMI 2R B B AR, AU Sk R 2% 5 1
FR A9 ZE AN 2455

S % K

TRERDE, 22457, FEESR. SUR O e EPCRIEH £ 771%
T B 5 00 K5 % 585 T 1 s DR IS P [0 o L 320005 M
2015, 21(4): 338

JERT, RGN, THERST. IO 4% B R I 24 AN O AU FE (D).
r ] RR AR I 24 i, 2018, 34(17): 755-759.

BAEKIE. 2008—20124F & AT AT REAE T [J].
YRR R, 2015, 21(2): 161-163.

[4]

[6]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Araneta C M P, Juayang A C, Lim J P T, ef al. Antibiotic
susceptibility monitoring of Neisseria gonorrhoeae in
bacolod city, philippines[J]. Trop Med Infect Dis, 2017, 2(3),
45. doi: 10.9734/BMRIJ/2015/19641.

Ang GY, Yu CY, Yong D A, et al. Draft genome sequence
of Neisseria gonorrhoeae strain NG_869 with penicillin,
tetracycline and ciprofloxacin resistance determinants isolated
from Malaysia[J]. Indian J Microbiol, 2016, 56(2): 225-227.
Goire N, Speers D J, Lahra M M, et al. Neisseria
gonorrhoeae: The pathogen, diagnosis, and antimicrobial
resistane[M]. Human Emerging and Re-emerging
Infections:Viral and Parasitic Infectons, 2015(1): 683-697.
Bauer S, Helmreich J, Zachary M, et al. The sibling sSRNAs
NgncR 162 and NgncR 163 of Neisseria gonorrhoeae
participate in the expression control of metabolic,transport and
regulatory proteins[J]. Microbiology, 2017, 163(11): 1720-1734.
R ] s T 4 ] PG 20174 4 BEE 58 A% B T 15
#L[R]. 2018-02-26.

PRBELL. WIRYT 5 R R I 21T, R E AR R
i, 2015, 30(15): 15

World Health Organization. Laboratory diagnosis of sexually
transmitted infections, including human immunodeficiency
virus[S]. World Health Organization, 2013. www.who.int.
Onishi M, Golparian D, Shimuta K, et al. Is Neisseria
gonorrhoeae initiating a future era of untreatable gonorrhea:
Detailed characterization of the first strain with high-level
resistance to ceftriaxone[J]. Antimicrob Agents Chemother,
2011, 55(7): 3538-3545.

Unemo M, Golparian D, Nicholas R, et al. High-level
cefixime and ceftriaxone-resistant Neisseria gonorrhoeae
in France: Novel penA mosaic allele in a successful
international clone causes treatment failure[J]. Antimicrob
Agents Chemother, 2012, 56(3): 1273-1280.

Camara J, Serra J, Ayats J, et al. Molecular characterization
of two high-level ceftriaxone-resistant Neisseria
gonorrhoeae isolates detected in Catalonia, Spain[J]. J
Antimicrob Chemother, 2012, 67(8): 1858-1860.

Ison C A, Hussey J, Sankar K N, et al. Gonorrhoea treatment
failures to cefixime and azithromycin in England, 2010[J].
Euro Surveill, 2011, 16(4). pii: 19833.

Unemo M, Golparian D, Hestner A. Ceftriaxone treatment
failure of pharyngeal gonorrhoea verified by international
recommendations, Sweden, July 2010[J]. Euro Surveill,
2011, 16(6). pii: 19792.

Unemo M, Golparian D, Syversen G, ef al. Two cases of
verified clinical failures using internationally recommended
first-line cefixime for gonorrhoea treatment, Norway,
2010[J]. Euro Surveill, 2010, 15(47): pii: 19721.

BUNIR, GEEONE, SR, 5T M M DM ER TR 24 1 ) e 9



o E PiA: 2225202046 H 5455 56

.S1.

(18]

[19]

[20]

(21]

[22]

(23]

[24]

[25]

NI E BRASIR PR 2 A, 2016, 37(4): 472-477.

PR, FEnohE, BSOS TN IRER B I R R AE K £
U T 41 53 B 5 30 A V0 B i 245 M8 DG PR R [0]. o 1 B ik
Rl &, 2016, 49(5): 353-356.

WA, EEE, SLHM. 2010—2015F 31 Hh Xk ER
A 24 1 RVRAT ok JOORE B (F B0F 98 [T]. B MR IS 2 B 22 4R,
2016, 41(12): 1681-1683.

JRAS, 2, IR, & 2008—20134E ] 7 #5701 [X 14955
I1H2 R IR ER AT W PR 43 5 B P TS 247 M D). o T
PER 24478, 2017, 31(2): 180-182.

KPR PhsE B, BRI, T AR A SR X 2010—20154F
IRER A 24 W AR A A S T [T]. BRI 1297 5 4% A,
2016, 23(6): 389-392.

LB, KT, AL, 2010—20165E A BT Tk
TR 24 0 0 AR A 35 2 BT (0], RS2 97 2 2k &,
2018, 25(30): 153-155.

X7k, FhaE, MREBME, S5 IR 2 55 b Sk At B 2 AN B B
BT 25 PE (AT T FE 7). FE bR R s 2 24 &, 2017,
43(1): 58-61.

R, FECT, FF5 T, 5. FE R HL DXOMER T 43 B iR
R 23 57 22 B RBUBRPEAE FC [T, FP [ R RS2 s 2 &, 2010,
26(2): 110-111.

B, FSC %, FF5 T, 2. 2006—201 14F 5 b X R BR 1

(26]

[30]

(31]

TR 24 1 R 00 23 A (3. v L R I 2 2 3, 2013, 27(1):
56-57.

RIT, 245, BReAs, 55 1 v Hh DX 23 B 0 Sk f T
FIRIT 2451 B 2 PR T 3 B[], o B R e M 2 A
2017, 31(8): 865-867.

L, B, SRR, B b DORER B IR IR 2 S o P A = 1
Tif 227 P AT 9], R i A= A 2 4 &, 2008, 3(11): Bt 103, 804.
ZRIRNG, R, WS, HOnS L 18245 bk 3Rk B 24 ok i 45
FIHTID. BRI TR BE 27, 2016, 22(2): 155-156.

B, BUEAE, BOVE, S MR PR R R AT
993 R B R 2 VR T [0]. B PR ARG R e AR, 2015,
36(17): 2554-2555.

R R, EXY, B, & K E R HSMERE 259
T BT 245 3 W 0] R RO 240, 2017, 14(8): 18-20.
RFHE, BT, FHERT, S5, 2000—20054F B 7 X itk
BRI DU 250 29 v B (0], A B R A, 2007,
40(5): 308-309.

TRBRLT, SRAEAR, TREET. KB IR T IR e =451 i
RIS HT (3], HP B R IR AL &, 2003, 36(5): 285.

AR =, SR8, i, 4. 2008—20164E FI i VEAL 3R B i
ATWRGL T TA S W [J]. SEF T R 2, 2018, 25(7): 805-809.
FHF. AP X B 58 1451 14 A% 4% 595 95 451 3 A7 [ 7],
SEFH 7 2 2% &, 2016, 9(3): 186-188.



